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The role of higher order isovector modes and of the mass asymmetry in the charge distributions of deep inelastic products is. studied in the weak coupling limit. We are proposing here a simple model that, while it may not be adequately realistic, is complete and points out important facts which have been overlooked.
We shall disregard the dynamical aspects of the problem and assume that the particular shapes considered in our model just precede the rapid division into two fragments. In particular,let us consider the axial isovector modes in a cylinder of length 2a, radius r, which is suddenly split at a distance b from one of the bases. The standing isovector waves are clearly trigonometric functions and the boundary conditions require them to be cosine functions. 
where p~ is the equilibrium charge density, an is the amplitude of the mode, X is the distance along the cylinder axis from one of the is the isospin sound velocity,which is assumed to be frequencyindependent; X is the liquid drop symmetry energy coefficient and m is the nucleon mass.
If we cut the cylinder at b, we can define the chargee-xcess of ,one of the fragments by the relation
where the degree of symmetry Q = b/2a.
Since the transformation from the c.oordinate x to the variable
Zn does not involve time, we can conclude that Zn oscillates harmonically, because an does. Classically, for a fixed value of Q, each Znis a separate normal mode.
Let us now determine the stiffness constant of each of these normal modes; we know the frequency already. We can do this by calculating the potential energy (disregarding coulomb forces for the moment)
v (4) and substituting the amplitude an obtained from Eq. (3) into Eq. (4) . The potential energy is indeed quadratic in Zn:
Note that the stiffness constant depends strongly on n. For any n some of the charge fluctuations average out and do not contribute to the fragment charge fluctuation; this is all the more true the larger n is, since it takes more energy to displace a given amount of charge into any given fragment. Even for the lowest mode (n = 1), some of the energy goes into polarizing the fragments rather than displacing charge. This is to be contrasted with the standard way in which c has been calculated so far, usi"g a potential which neglects fragment After having identified the Zn a~ class~cal normal modes, we can immed ia tel y quanti ze them.
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For each mode we. obtain a phonon energy
These phonon energies are very large even for the lowest modes, so that the limit T/hwn «1 is typically encountered (T:: nuclear temperature) and only zero-point fluctuations need to be considered.
For each mode n the zero-:point charge width is given by
From Fig. 1 and Eq. (8), one expects these widths to be smaller at large asymmetries than those calculated neglecting fragment polarization, and experiment(1,2) indicates such an effect. The contribution of the nth mode to r/ goes like lIn, so that the contribution of the higher modes becomes less relevant the highern is.
However, the total charge width in this model diverges logarithmically. . This is not surprising because we are assigning an infinite number of degrees of freedom to a system 6f finite particle number. Furthermore, it is likely that the higher-frequency modes "drown" in the doorway states directly coupled to them, as illustrated in Ref. 4 , thus removing the collectiveness from the respective degrees of freedom. The location of the cutoff in n, or even whether a fully quantal treatment is warranted for the lowest mode, is most relevant.
The wavelength of the oscillations cannot be much smaller than the diameter of a nucleon; thus one obtains the following cutoff in n: 1/3 n max = 4.8 A . for Amin = 1.5 fm.
A very important feature of this model is that the role of each mode strongly depends upon the asymmetry of the system. In Fig. 2(a) the normalized partial width is given as a function of asymmetry for a few values of n; in Fig.2(b) , they are given as a function of n for a few asymmetries. At values close to 'symmetry, the lowest mode dominates,' but with increasing asymmetry the higher n modes play an ever increasing role. The widths are zero when a half-multiple of the wavelength for a mode matches the value of b. In Fig. 3 
